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<Abstract>
This simulator is developed for the analysis of a MOSFET based

on Thermally Coupled Energy Transport Model (TCETM). The simulator
has the ability to calculate not only stationary characteristics but also
non — stationary characteristics of a MOSFET. It solves basic
semiconductor devices equations including Possion equation, current
continuity equations for electrons and holes, energy balance
equation for electrons and heat flow equation, using finite difference
method. The conventional semiconductor device simulation technique,
based on the Dnft-Diffusion Model (DDM), neglects the thermal
and other energy-related properties of a miniaturized device. I,
therefore, developed a simulator based on the Thermally Coupled
Energy ‘Iransport Model (TCETM) which treats not only
steady-state but also transient phenomena of such a small-size
MOSFET. In particular, the present paper investigates the breakdown
characteristics in transient conditions. As a result, we found that
the breakdown voltage has been largely underestimated by the
DDM in transient conditions.
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